HEATING
By L. J. FISCHER, DIPL.-!NG., A.M.I.MECH.E., M.I.H.V.E.
WARMTH in our houses is not a luxury. Without protection the human
being is not equipped to resist cold and humid weather. Twentieth-
century man is neither degenerate nor soft; in fact, his physical stamina
and mental fitness seem greatly to exceed those of his forefathers, when
measured by his achievements. Yet these achievements themselves reflect
man's growing mastery over his natural environment. The provision of
artificial shelter .and of artificial warmth allows him to direct his energies
into more positive channels.
WHY DO WE NEED HEAT?
It is not intended here to attempt a complete answer to this question ;
it will suffice to state two vital physical reasons why the human body needs
protection against cold. Every object which is warmer than its sur-
roundings will lose heat energy towards the cooler medium. Similarly
an object cooler than its environment will increase its heat content. If the
surface of a body is wet the surrounding air, if not already saturated with
moisture, will tend to absorb in vapour form the humidity of the surface,
thus extracting from the warmer body a large amount of heat for the
process of evaporation. An inert object can exist at any reasonable
temperature, although its- state may be influenced by the temperature of
its surroundings ; in contrast, the human body within certain margins,
reacts physiologically against too low or too high temperatures. As an
energy producer it is only comfortable when its own temperature is at
tKe correct level; if this temperature is too low the human machine
gets overloaded by the necessity to produce the extra heat to restore bodj
temperature; if too high, discomfort is produced because heat generate^
in the chemical transforming process cannot be disposed of quickly enough.
There are analogies to this in the mechanical world; the internal com-
bustion engine requires heating up in cold weather before running
smoothly, and the high tension electrical transformer needs cooling for
the removal of the heat energy released in the process of voltage trans-
formation.
FORMS OF HEAT TRANSMISSION.
Heat can be transmitted to the human or inert body or removed from it
in three distinct ways;  in practice any heating or cooling apparatus
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